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Abstract. – OBJECTIVE: To retrospectively 
compare the clinical outcomes of percutaneous 
cholecystostomy (PC) and cholecystectomy in 
patients with acute cholecystitis admitted to an 
urban University Hospital.

PATIENTS AND METHODS: We studied 646 
patients with acute cholecystitis. Ninety pa-
tients had placement of a PC at their index hos-
pitalization, and 556 underwent cholecystecto-
my. Of the 90 patients with PC, 13 underwent 
subsequent elective cholecystectomy. 

RESULTS: Overall, in-hospital mortality and 
postoperative complications were significantly 
higher in patients who received PC than in those 
who underwent cholecystectomy. In the ASA 
score 1-2 group, patients with PC were signifi-
cantly older and had a longer postoperative stay 
while their mortality and morbidity were similar 
to patients who underwent cholecystectomy. In 
patients with ASA score of 3, PC and cholecys-
tectomy did not differ significantly for demo-
graphic variables and clinical outcomes such 
as hospital stay, in-hospital mortality, postop-
erative complications and distribution of com-
plications according to the classification of Cla-
vien-Dildo. In mild, moderate, and severe cho-
lecystitis, patients who underwent PC were sig-
nificantly older than those who received chole-
cystectomy. In general, in mild, moderate and 
severe cholecystitis, the clinical outcomes did 
not differ significantly between patients who re-
ceived PC and cholecystectomy. Morbidity was 
higher in patients with mild cholecystitis who 
underwent PC. Of the 77 patients dismissed 
from the hospital with drainage, 12 (15.6%) de-
veloped biliary complications and 5 needed sub-
stitutions of the drainage itself. 

CONCLUSIONS: PC does not offer advantag-
es compared to cholecystectomy in the treat-
ment of acute cholecystitis. Its routine use is 
therefore questioned. There is need of an ade-
quate, randomized study that compares PC and 
cholecystectomy in high-risk patients with mod-
erate-severe cholecystitis.
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Introduction

Since 1980, percutaneous cholecystostomy 
(PC) has been proposed and used for the treat-
ment of acute cholecystitis in patients with high 
surgical risk due to the severity of cholecystitis 
and/or the underlying acute or chronic medical 
comorbidities1-21. The drainage of the infected 
bile through the PC leads to a decrease of the 
inflammatory status and to an improvement of 
the clinical conditions. PC may be a definitive 
treatment or may represent a bridge to eventual 
delayed elective cholecystectomy. 

Many studies2-21 of single institutions have re-
ported the short- and long-term results associated to 
the use of PC. A few studies22-24 have compared PC 
and cholecystectomy in terms of in-hospital mortal-
ity, postoperative morbidity, and hospital stay, with 
conflicting results. Thus, it is still unclear if PC 
offers real advantages and if it should be considered 
the procedure of choice for the treatment of acute 
cholecystitis in high-risk surgical patients.

The aim of the present study is to compare the 
clinical outcomes of PC and cholecystectomy in 
patients with acute cholecystitis admitted to an 
urban university hospital. 

Patients and Methods

Patients
The study was approved by the Institutional 

Ethical Committee. We retrospectively reviewed 
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the records of all patients admitted for acute 
cholecystitis with the ICD-9CM codes 574 and 
575 at the Department of Emergency Surgery 
of the Catholic University Hospital “Agostino 
Gemelli” of Rome, Italy from August 2009 
to March 2016. Catholic University Hospital 
“Agostino Gemelli” is a 1500-bed urban medical 
center providing all levels of care. 

Each record was reviewed for clinical histo-
ry, physical examination, laboratory results, and 
radiological findings according to the Tokyo Cri-
teria for diagnosis of acute cholecystitis. On the 
basis of these criteria, a diagnosis of acute chole-
cystitis is based on at least one local inflammation 
sign in the right quadrant (pain tenderness, mass, 
or positive Murphy sign) combined with at least 
one systemic sign of general inflammation (fever, 
elevated C-reactive protein level, increased white 
blood cell count). If acute cholecystitis was sus-
pected, then an ultrasonography and/or CT-scan 
was performed. Patients with a definitive diagno-
sis of acute cholecystitis only were included in the 
present study. Of these, we recorded demographic 
characteristics (age, sex), ASA [American Soci-
ety of Anesthesiology] score, Body Mass Index 
(BMI), type of treatment of acute cholecystitis 
(conservative medical therapy, cholecystectomy, 
PC), type of medical therapy, severity of acute 
cholecystitis (1 = mild, 2 = moderate; 3 = severe, 
according to Tokyo criteria), length of preoper-
ative stay, length of postoperative stay, length 
of total hospital stay, laboratory parameters (al-
kaline phosphatase, ALT, AST, total bilirubin, 
white cell count). In-hospital mortality, post-op-
erative complications, and complications accord-
ing to the classification of Clavien-Dindo were 
also registered. 

The decision to perform PC was made by the 
senior surgeon upon his/her discretion. PC place-
ments were performed by an interventional ra-
diologist under ultrasonographic or CT guidance. 
In general, a transabdominal approach was used. 
PC was performed under local anesthesia using a 
Seldinger guide wire technique. A small volume 
of contrast agent was injected, and fluoroscopy 
was used to confirm the position of the catheter. 

Statistical Analysis
Statistical analysis was performed using the 

software SPSS 21.0 (SPSS Inc., Armonk, NY, 
USA). Continuous variables were expressed as 
mean±SD, and categorical variables displayed as 
frequencies. Differences between groups were 
assessed by chi-square (χ2) of Fisher’s exact test 

for categorical variables and by t-test or non-para-
metric Mann-Whitney test for continuous vari-
ables, as appropriate. p < 0.05 was considered 
statistically significant.

Results

We included 646 patients in the study. Their 
characteristics are shown in the Table I. Ninety 
patients had placement of a PC at their index hos-
pitalization and 556 underwent cholecystectomy. 
Of the 90 patients with PC, 13 underwent subse-
quent elective cholecystectomy. 

PC patients, with respect to patients who un-
derwent cholecystectomy, were significantly old-
er, had more frequently an ASA-3 score and a 
grade 3 cholecystitis, and had a higher prevalence 
of comorbidities. Overall, postoperative compli-
cations and in-hospital mortality were signifi-
cantly higher in patients who received PC than in 
those who underwent cholecystectomy (Table I). 

Then, we stratified patients according to the 
ASA score in two groups: ASA score 1-2 and 
ASA score 3. In the ASA score 1-2, patients 
with PC were significantly older and had a lon-
ger postoperative stay while their mortality and 
morbidity were similar to patients who under-
went cholecystectomy (Table II). In patients with 
ASA-3 score, PC and cholecystectomy did not 
differ significantly for demographic variables and 
clinical outcomes such as hospital stay, in-hos-
pital mortality, postoperative complications and 
distribution of complications according to the 
classification of Clavien-Dildo (Table III). 

In mild, moderate, and severe cholecystitis, 
patients who underwent PC were significantly 
older than those who received cholecystectomy. 
In general, in mild (Table IV), moderate (Table 
V), and severe (Table VI) cholecystitis, the clini-
cal outcomes did not differ significantly between 
patients who received PC and those who under-
went cholecystectomy. Morbidity only was higher 
in patients with mild cholecystitis who underwent 
PC.

Of the 90 patients who underwent PC, 13 un-
derwent cholecystectomy during the same in-hos-
pital stay and 77 were dismissed from the hospital 
with drainage. Of these, 12 (15.6%) developed 
biliary complications (cholecystitis in 4, drainage 
dislodgement in 5, common bile duct stones in 3) 
and 5 (6.5%) needed drainage substitution. Only 
31 patients decided to undergo elective, delayed 
cholecystectomy.
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Discussion

The present study shows that cholecystec-
tomy and PC, when patients are stratified for 
ASA score or for grade of cholecystitis, do 
not differ significantly in terms of in-hospital 
mortality. We also found that postoperative 
complications according to the classification of 

Clavien-Dindo and length of hospital stay are 
similar in the two groups of patients. In addi-
tion, the present study highlights that the bur-
den of long-term complications following PC 
is high, affecting almost one/fourth of patients. 
These results question the advantage of the 
routine use of PC in high-risk patients affected 
by acute cholecystitis. 

Table I. Comparison of patients affected by acute cholecystitis who underwent PC and cholecystectomy. Data are expressed as 
number (%) or mean ± SD. 

 Percutaneous cholecystostomy Cholecystectomy
 (n. 90) (n. 556) p

Age (years) 78.3 ± 11.4 55.5 ± 17.6 < 0.0001
Sex   
  Male 56 (62.2%) 268 (48.2%) 
  Female 34 (37.8% 288 (51.8%) 0.754
ASA   
  I 3 (3.3%) 276 (49.6%) 
  II 28 (31.1%) 222 (39.9%) 
  III 59 (65.6%) 58 (10.5%) < 0.0001
Grade
  I 27 (30%) 305 (54.9%) 
  II 34 (37.8%) 223 (40.1%) 
  III 29 (32.2%) 28 (5%) < 0.0001
Comorbidity
  Cardiovascular disease 78 (86.7%) 232 (41.7%) < 0.0001
  Diabetes mellitus 34 (37.8%) 47 (8.5%) < 0.0001
  COPD 24 (26.7%) 41 (7.4%) < 0.0001
  Cancer 19 (21.1%) 21 (3.8%) < 0.0001
  Liver disease 8 (8.9%) 14 (2.5%) 0.002
  Renal disease 25 (27.8%) 20 (3.6%) < 0.0001
Mortality 4 (4.4) 2 (0.3) 0.064
Morbidity 25 (27.7) 58 (10.4) < 0.0001
Clavien 1 2 (2.2) 7 (1.2) 0.064
Clavien 2 16 (17.7) 28 (5.1) < 0.0001
Clavien 3 4 (4.4) 13 (2.3) 0.277
Clavien 4 3 (3.3) 10 (1.8) 0.406

Table II. Comparison of patients who underwent PC and cholecystectomy: ASA 1-2 score. Data are expressed as number (%) 
or mean ± SD. 

 Percutaneous cholecystostomy Cholecystectomy
 (n. 31) (n. 498) p

Age (years) 78.2 ± 12.8 54.8 ± 17.2 < 0.0001
Sex
  Male 20 230 
  Female 11 268  0.062
Hospital stay (days) 6.4 ± 4.3 6.6 ± 5.4  0.839
Postoperative stay (days) 5.1 ± 3.7 3.6 ± 3.6  0.025
Mortality 0  1 (0.2) 1.000
Morbidity 5 (16.1) 43 8.6) 0.186
Clavien 1 0 6 (1.2) 1.000
Clavien 2 3 (9.6) 23 (4.6) 0.189
Clavien 3 2 (6.4) 10 (2) 0.152
Clavien 4 0 4 (0.8) 1.000
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The role of PC as a definitive treatment of 
high-risk patients affected by acute cholecystitis 
is still argument of debate. This is due to the fact 
that a few studies have compared PC and chole-

cystitis in terms of clinical outcomes22-25. Notably, 
a large multicenter study22 has demonstrated that 
severely ill patients undergoing PC, compared 
with those who received laparoscopic cholecys-

Table III. Comparison of patients who underwent PC and cholecystectomy: ASA3 score. Data are expressed as number (%) or 
mean ± SD. 

 Percutaneous cholecystostomy Cholecystectomy
 (n. 59) (n. 58) p

Age (years) 78.4 ± 11.3 74.4 ± 11.6 0.061
Sex
  Male 36 38 
  Female 23 20  1.000
Hospital stay (days) 11.8 ± 10.7 12.1 ± 10.7 0.879
Postoperative stay (days) 4.0 ± 2.4 4.2 ± 4.4 0.760
Mortality 4 (6.7) 1 (1.7) 0.366
Morbidity 20 (33.8) 15 (25.9) 0.420
Clavien 1 2 (3.4) 1 (1.7) 1.000
Clavien 2 13 (22.1) 5 (8.6) 0.070
Clavien 3 2 (3.4) 3 (5.2) 0.679
Clavien 4 3 (5.1) 6 (10.3) 0.321

Table IV. Comparison of patients who underwent PC and cholecystectomy: Grade I cholecystitis. Data are expressed as number 
(%) or mean ± SD.

 Percutaneous cholecystostomy Cholecystectomy
 (n. 27) (n. 305) p

Age (years) 78.6 ± 12.4 53.9 ± 17.8 < 0.0001
Sex
  Male 15 148 
  Female 12 157 0.549
Hospital stay (days) 10 ± 12.7 6.3 ± 4.2 < 0.001
Postoperative stay (days) 8.3 ± 12.9  3.24 ± 2.3 0.0001
Mortality 0 1 (0.7) 1.000
Morbidity 6 (22.2) 21 (6.8) 0.014
Clavien 1 2 (7.4) 3 (0.9) 0.054
Clavien 2 3 (11.1) 8 (2.6) 0.051
Clavien 3 1 (3.7) 7 (2.3) 0.496
Clavien 4 0 3 (0.9) 1.000

Table V. Comparison of patients who underwent PC and cholecystectomy: Grade II cholecystitis. Data are expressed as number 
(%) or mean ± SD.

 Percutaneous cholecystostomy Cholecystectomy
 (n. 34) (n. 223) p

Age (years) 78.7 ± 9.8 59.23 ± 17.1 < 0.0001
Sex   
  Male 18 110 
  Female 16 113 0.716
Hospital stay (days) 6.7 ± 4.8 7.93 ± 8.1 0.401
Postoperative stay (days) 5.34 ± 4.2 4.58 ± 6.1 0.461
Mortality 1 (2.9) 1 (0.4) 0.247
Morbidity 6 (17.6) 32 (14.3) 0.104
Clavien 1 0  4 (1.8) 1.000
Clavien 2 6 (17.6) 16 (7.2) 0.014
Clavien 3 0 8 (3.6) 0.602
Clavien 4 0  4 (1.8) 1.000
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tectomy, showed decrease morbidity, fewer in-
tensive care unit admission, decreased length of 
stay and lower costs. However, three recent large 
studies23-25 have demonstrated that PC is charac-
terized by a worst outcome with respect to chole-
cystectomy. Anderson et al23, who retrospectively 
studied the US Nationwide Inpatient Sample da-
tabase, have shown that patients who received PC 
had increased odds of death and longer length of 
stay and a decreased complication rate compared 
with patients with cholecystectomy. Accordingly, 
the study cohort of Dimou et al24 demonstrated 
that, in 8818 elderly patients hospitalized for 
grade III cholecystitis, PC was associated with 
higher 30- and 90-day mortality, longer length of 
hospital stay, and higher complication and read-
mission rates. In the study of Abi-Hadar et al25, 
PC patients had longer intensive care unit stays, 
more complications, and higher readmission rates 
than patients who received cholecystectomy. 

Notably, in the present study patients who un-
derwent PC were significantly older than patients 
who received cholecystectomy. This suggests that 
the criteria used by the senior surgeons of our 
hospital for the indication to PC was the age of 
the patients, besides the ASA score and the grade 
of cholecystitis. 

It seems that there is the urgent need of a pro-
spective, randomized study that compares percu-
taneous PC and cholecystectomy in patients with 
high surgical risk and moderate to severe cho-
lecystitis. Indeed, a randomized controlled trial 
has been recently designed to compare in high-
risk patients with acute calculous cholecystitis, 
laparoscopic cholecystectomy, and percutaneous 
PC in terms of short- and long-term outcomes. 
Unfortunately, the results of this trial are not 

available yet26. Nevertheless, there is evidence of 
studies, in acute cholecystitis, comparing open 
and laparoscopic cholecystectomy as well as of 
studies on early laparoscopic cholecystectomy27-31. 

The present work has some limitations. First, 
it is a retrospective study, and this may have 
generated selection bias. Second, relatively small 
numbers in some subgroups may limit the inter-
pretation of the results. Third, we did not evaluate 
the disease recurrence and the readmission rates 
associated with PC. 

Conclusions

It seems that PC does not offer advantages 
compared to cholecystectomy in the treatment 
of acute cholecystitis. An adequate, randomized 
study that evaluates PC and cholecystectomy in 
high-risk patients with moderate-severe chole-
cystitis is needed. 
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